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PROBLEM TO BE SOLVED: To obtain the subject new 
primer comprising a primer or a probe for Eubacterium 
aerofaciens having a specific base sequence or a 
sequence complementary to the specific base sequence 
and useful for identification and detection or the tike 
of species of bacterium which Is predominant in intestine. 

SOLUTION: This new primer or probe for Eubacterium 
aerofaciens has a sequence represented by formula I or 
li or a sequence complementary to the base sequence 
and is capable of rapidly, simply and precisely 
identifying Eubacterium aerofaciens at a low cost and 
used also for analysis or the like of intestinal flora 
and grasps conditions of digestive tract or the like 
from the result and enables prevention, treatment or the 
like of various diseases. The primer is obtained by 
comparing a base sequence of plural bacterial strains of 
Eubacterium aeroclens with a base sequence of 16Sr 
RNA gene of Eubacterium lentum which is the closest 
related species and designing the structure and 
artificially synthesizing these sequences by DNA 
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Partial Translation of JPll-127898 

[0007] 

[Problem to be Solved by the Invention] Thus, long time and 
5 complicated manipulation are disadvantageous ly required for 
identifying and analyzing aerofaciens through difference in 
fermentation property of DNA-DNA homology. Accordingly, an 
object of the present invention is to provide a method capable 
of rapidly and simply identifying and detecting aerofaciens 
10 in dejection or an intestinal bacterial flora. 
[0008] 

[Means for Solving the Problem] Under such circumstances, the 
inventors have made deep study to find a DNA primer having a 
base sequence specific to aerofaciens while finding that 

15 aerofaciens can be rapidly and simply identified and detected 
by PGR reaction of DNA deriving from a bacterium extracted from 
a specimen without performing complicated manipulation such 
as confirmation of the saccharolytic property of the bacterium, 
to complete the present invention. 

20 [0009] The present invention provides a primer or a probe for 
Eubacterium aerofaciens having a base sequence represented by 
formula 1 or formula 2 or a sequence complementary to the base 
sequence . 

[0010] The present invention also provides a method of 
25 identifying or detecting Eubacterium aerofaciens employing the 



2 

aforementioned primer for Eubacterium aerof aciens . 
[0011] The present invention further provides a method of 
detecting Eubacterium aerof aciens including steps of (1) 
extracting DNA from a specimen, (2) performing PGR reaction 
5 with the aforementioned primer for Eubacterium aerof aciens and 
(3) detecting a DNA fragment amplified through the step (2). 
[0012] 

[Embodiment of the Invention] A bacterium belonging to the 
genus Eubacterium is a bacillus named and proposed as an 

10 anaerobic, non-f lagellate, nonmotile, non-bifurcate and 
Gram-positive bacillus having a paired sequence or a short 
chain sequence. This bacterium is distinguished from other 
Gram-positive bacteria such as those belonging to the genus 
Propionibacterium, the genus Bifidobacterium, the genus 

15 Lactobacillus etc . through a metabolic product • In particular , 
a bacterial group producing acid from glucose, mannose, 
galactose, fructose, maltose and lactose while not producing 
acid from arabinose, xylose, merethitose, soluble starch, 
glycogen, mannitol, sorbit, inositol and erythritol as the 

20 saccharolytic property is Eubacterium aerof aciens . 

[0013] In ordier to create a primer for aerof aciens in the 
aforementioned classification, genetic classification was 
first clarified. In other words , 16SrRNA genes highly reliable 
as indices of phyletic systematics were employed as targets 

25 for performing classification. More specifically. 
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aerofaciens strains newly subjected to sequencing of 16SrRNA 
genes by the inventors as comparative objects are the 
Eubacterium aerofaciens JCM6479 strain employed as the 
standard strain and the JCM7790 strain and the JCM7791 strain 
5 employed as the reference strains. The inventors plan to 
register the sequences thereof in the database DDBJ of National 
Institute of Genetics . 

[0014] The base sequences obtained by the inventors through 
sequencing were compared with sequences obtained from 

10 databases (DDBJ, Genbank etc.) and studied, for making 
classification by the NJ method (Saitou, N. , and M. Nei, 1987. 
The neighbor- joining method: a new method for 
reconstrachthiong phylogenetic trees. Mol. Biol. Evol. 4: 
406-425). As a result, it was conceivably proper for 

15 aerofaciens to belong not to the genus Eubacterium but to the 
genus Coriobacterium. In this specification, however, it is 
assumed that aerofaciens belongs to the genus Eubacterium for 
the purpose of convenience. 

[00151 On the other hand, primers specific to aerofaciens were 
20 created as follows: First, 16SrRNA genes were employed as 
targets, and not RNA but DNA was employed due to requirement 
for means such as PGR for identification and analysis. 
[0016] The gene arrangements of the aforementioned three 
strains and the most allied species Eubacterium lentum were 
25 compared with each other thereby designing the primers . At 
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this time, portions exhibiting about 20 bases and a GC content 
of about 50 % were searched. As a result , three types of forward 
primers and three types of reverse primers were designed 
respectively (Table 1), Then, specificity was studied with 
5 AERO-F and AERO-R, to obtain results amplifying not only 
aerofaciens but also lentum. Therefore, study was made also 
as to AERO-Fl and AERO-Rl as well as AERO-F2 and AERO-R2, to 
obtain excellent results in the combination of AERO-Fl and 
AERO-Rl . 

10 [0017] The length of oligonucleotides of AERO-Fl and AERO- 
Rl obtained in the aforementioned manner was 21 bp, and shown 
in formulas 1 and 2 respectively. While this is the most 
preferable length in manipulation of PGR reaction or the like, 
adjacent base sequences of several to 10 -odd bp may be added 

15 to the oligonucleotides in the respective 16SrRNA genes in 
employment. At this time, primers increased/decreased in base 
sequence may amplify other species of bacteria, and hence such 
primers must not be used or subjected to alteration of PGR 
conditions or the like. 

20 [0018] Gonditions for the PGR reaction were also studied at 
this time. In other words, the annealing temperature were 
changed to 58, 60 and SS^'G, and two numbers of cycles of 25 
and 30 were studied. Gonsequently , the most preferable 

conditions were 63*^0 and 25 cycles. 
25 [ 0019 ] The aforementioned primers are artificially synthesized 
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in a DNA synthesizer according to the base sequences thereof. 
The species specificity thereof was confirmed with reference 
to presence/absence of amplification in a case of reacting the 
primers with the DNA of nine species of 11 standard and reference 
5 strains of bacteria belonging to the genus Eubacterium and 
three isolates of aerofaciens. As a result, the primers had 
no problem in specificity with respect to aerofaciens . When 
four bacterial strains of other genera were studied, no 
amplification was observed. When 178 strains identified as 

10 Eubacterium aerofaciens by a sugar fermentation test from about 
300 fresh isolates of Gram-positive bacilli were reacted with 
the primers according to the present invention, the primers 
formed bands with all strains . The inventive primers did not 
react with strains not identified as aerofaciens in the sugar 

15 fermentation test. 

[0020] The inventive primer is a DNA oligonucleotide specific 
to Eubacterium aerofaciens, and can be used as a primer or a 
probe for identifying and analyzing aerofaciens . While the 
primer can be combined with a well-known universal primer or 

20 the like, species -specific detection may be unavailable 
depending on the combination, and hence the primer is 
preferably combined with oligonucleotide having a base 
sequence described in formula 1 or 2 . 

[0021] Species -specific sequences have also been found in 
25 addition to the sequences shown in formulas 1 and 2 due to the 
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sequencing newly performed this time. When identification was 
performed with these sequences or with another well-known 
primer, the same may unpreferably have reacted with strains 
belonging to other species or not reacted with strains of target 
5 species. While species-specific reactivity may conceivably 
be achieved depending on condition setting for PGR reaction 
also when this primer is employed, such conditions have not 
yet been found under the present circumstances . 
[0022] The inventive primer has specific specificity as 

10 described above, whereby aerofaciens in dejection or a tissue 
section can be rapidly identified with the primer. Further, 
a mycetoma can be simply identified by incubating aerofaciens 
in an EG ( Eggerth-Gagnon ) medium (by Eikensha) , extracting DNA 
directly from the formed colony or from the incubated bacteria 

15 body and investigating reactivity with the primer. 

[0023] When employing the inventive primer, identification can 
be directly performed from DNA of aerofaciens. When DNA is 
extracted from a pellet obtained by centrifuging dejection or 
the lilce by a benzyl chloride method or the lilce and regarded 

20 as template DNA for performing amplification with the inventive 
primer, for example, a DNA arrangement (PGR product) specific 
to aerofaciens can be obtained. When the DNA obtained in this 
manner is electrophoresed, aerofaciens can be identified from 
presence/absence of a band. 

25 [0024] DNA is preferably extracted by the constant Marmur 
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method, the modified enzyme method or the simple benzyl 
chloride method. Although such a method is slightly 
complicated, DNA can be extracted from wide-ranging mycetomata 
with an excellent yield in the enzyme method. In addition to 
5 the aforementioned method, the phenol process or the like can 
also be preferably applied to DNA extracted from a pure- 
cultured bacterium or the like. 

[0025] When employing primers for PGR or the like, two types 
of primers must be employed as a set in general. When primers 

10 related to the formulas 1 and 2 are employed, for example, 
amplification takes place between these primers only in DNA 
of Eubacterium aerofaciens among a large number of types of 
bacterial groups, so that the same can be identified. While 
the aforementioned primers may be combined with a well-known 

15 universal primer, the primers must be in combination of leading 
strands and lagging strands in this case. When the template 
DNA is diluted stepwise in PGR and subjected to similar analysis , 
aerofaciens can also be quantified. The inventive primer can 
singularly be used as a probe due to the sequence specific to 

20 aerofaciens. 

[0026] An intestinal bacteria flora etc. of a human or an animal 
can also be analyzed with the inventive primer. While it is 
impossible to detect bacteria other than aerofaciens under the 
present circumstances, the number of bacteria such as those 

25 belonging to the genus Bif idbacterium can be predicted if the 
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distribution and the number of aerofaciens are recognized, and 
hence information can be obtained as to the health condition 
of an individual or the like. When the inventive primer is 
combined with another primer for a bacterium such as a primer 
for a bacterium belonging to the genus Bif idbacterium 
previously proposed by the applicant (Japanese Patent 
Application No. 9-219567), for example, it is also possible 
to grasp the total image of the bacterial flora. 
DNA is about several 10 bases. 



